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SPECIFICATION 

1. TITLE OF THE INVENTION 
SOLID-STATE CAMERA DEVICE 

2. SCOPE OF CLAIM FOR PATENT 

A solid-state camera device that is constituted by a camera having a solid-state 
memory and a plurality of electric contacts and by a reproducing device of said camera 
having a slot connectable to said plurality of electric contacts, characterized in that an 
adapter having a first plurality of electric contacts that make a solid-state memory 
cartridge insertable and make said memory information readable and having a second 
plurality of electric contacts that are connectable to the slot portion of said reproducing 
device is disposed. 

3. DETAILED DESCRIPTION OF THE INVENTION 
[Field of Industrial Application] 

The present invention relates to a camera that utilizes a solid-state memory (memory 
device that does not require any movable mechanism to record or reproduce 
information). 
[Prior Art] 

Electronic still cameras that utilize a solid-state memory that does not require any 
movable mechanism to record or reproduce information (hereinafter, called "solid-state 
camera" for short) are beginning to receive attention as a camera succeeding silver-salt 
type still cameras and video floppy type electronic still cameras (hereinafter, called "SV 
camera" for short). 

SV cameras have, by handling image information electronically, made it possible to 
immediately reproduce shot images and have facilitated image transmission, 
computerized image processing, electronic image filing, etc. However, because, with 
respect to such SV cameras, considerably high machining accuracy is required for 
realizing, for example, a mechanism to rotate a small magnetic sheet, called video 
floppy, at a high speed and to record image information on said magnetic sheet at a 
track pitch accuracy of a few tens to one hundred pm, it has been difficult to reduce the 
cost of such cameras themselves. Further, optical disk cameras that utilize, instead of a 
magnetic sheet, an optical recording medium have also been proposed, but for a 
reason similar to the above, there has been a limit to lowering the cost thereof. 

In such context, solid-state cameras are expected to remove the defects of the 
second generation cameras (the SV camera). 

Next, the concept of a solid-state camera system will be briefly described. 

FIG 4 shows an example of the solid-state camera system. In FIG. 4(a), C denotes a 
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solid-state camera; M denotes a memory pack for storing image information. This 
memory pack M is constituted by an IC memory, a backup power supply, etc. Inserting 
the memory pack M into the slot of solid-state camera C makes it possible to shoot an 
object. 

Regarding the connection between memory pack M and solid-state camera C, there 
can be conceived various conventional methods: for example, a method by means of a 
metal connector, a method by means of a transmit coil, and a method by means of an 
optical coupler. 

Further, in FIG 4(b), R denotes a reproducing machine that reproduces image 
information shot by use of the above-described solid-state camera C and memory pack 
M, and it is configured such that the output thereof can be connected to the 
conventional devices such as a TV monitor, a video printer, a still image transmission 
machine, and a still image filing device. 
[Problem to Be Solved by the Invention] 

However, because, in such solid-state camera recording/reproducing device as 
described above, the information conveyance between camera C and memory pack M 
is, with memory pack M being used as an information medium, performed, it is 
absolutely necessary, at the time of reproduction, to draw memory pack M from camera 
C and to load memory pack M on reproducing machine R side; and thus, for example, 
in the case of camera C in which only a few pictures are recorded, such drawing and 
loading operations of memory pack M become very inconvenient for the user. 

Further, camera C requires, for example, such circuits for, for example, signal 
processing as shown in the later-described FIGS. 6 and 7 and a power supply for 
driving a lens drive means, not shown, and for driving an exposure control means such 
as an aperture; and thus, the user is required, before using the camera, to take care of, 
for example, battery check and battery replacement, which burdens the user, and, 
when a battery with a large power capacity is used, there arises the problem that the 
camera becomes large-sized. 

In this connection, as a configuration example is shown in FIG. 5, there has been 
proposed a configuration plan in which a plurality of contacts for communicating 
memory information are provided to camera C having solid-state memory M, and, 
further, a slot that makes said contacts detachable is disposed on reproducing machine 
R, to solve the above-described problems. 
(Configuration) 

More specifically, in FIG 5, C denotes a solid-state camera having a solid-state 
memory; 22 denotes a plurality of contact pins for transmitting information in the 
solid-state memory to reproducing machine R side and a plurality of contact pins for 
supplying electric power supplied from reproducing machine R to camera C; 23 
denotes a display means, for example, an LED, for indicating shoot-readiness; 24 
denotes a regulating member for regulating orientation when loading camera C on 
reproducing machine R; 25 denotes a plurality of electric contacts in the slot outlet 
portion that are connected to the contact pins 22 of camera C to transmit and receive 
information and electric power; 26 denotes a display means, for example, a LED or an 
LCD, for indicating that camera C has been loaded on reproducing machine R and that 
camera C is being charged; 27 denotes a transmission switch for transmitting 
information in the solid-state memory in camera C to reproducing machine R side. 
(Working) 

Next, the working associated with the above-described configuration will be 
described. 

First, when shooting, after, through display member 23, confirming that there is a 
battery capacity sufficient to enable shooting, shooting is performed. It is further 
configured such that when the battery capacity is not enough, display to the effect that 
charging is required is displayed on display member 23, and even if, in the condition, 
the release button is pressed, shooting cannot be performed. 

When reproducing, camera C is loaded on reproducing machine R so that contact 
pins 22 of camera C are inserted into the slot outlet of the plurality of contacts 25; after 
confirming the load complete display on display member 26, transmission switch is 
made ON to convey image information in camera C to reproducing machine R side. 

When loading camera C on reproducing machine R, the device position of camera C 
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is determined by regulating member 24 intended to make the loading portion shape of 
camera C asymmetric; after the loading, the rechargeable battery in camera C is 
charged through contacts 25 for power supply on reproducing machine R side via 
contact pins 25 for power supply of camera C. At that time, the charge start is detected 
by reproducing machine R side; the display indicating that the loading is completed and 
the charging is in operation is performed by display means 26; after completion of the 
charging, charge complete display is displayed on display means 26. At this time, 
shoot-readiness display is displayed on display means 23 of camera C to make camera 
shooting possible. 
(Camera Configuration) 

Next, the configuration of camera C will be described. FIG. 6 is a configuration block 
diagram showing the processing flow of camera C; FIG. 7 is a configuration block 
diagram showing the flow of the power supply system. In FIG 6, 31 denotes a shooting 
lens; 32 denotes an exposure control means, for example, an aperture; 33 denotes an 
image pickup device, for example, a CCD; 34 denotes a signal processing circuit; 25 
denotes an A/D converter; 36 denotes a buffer memory; 37 denotes a solid-state 
memory; 22 denotes contacts. In addition, in FIG 7, 22 denotes contacts; 40 denotes a 
rechargeable battery; 41 denotes a DC-DC converter; 42 denotes a camera processing 
portion. 

However, while, in the case of the above-described configuration, the problems 
earlier described can be solved, reproducing machine R can only accept image 
(information) inputs only from camera C, and can not at all communicate with, for 
example, a memory detachable type camera using a memory card, which raised the 
problem that system extension cannot be done. 

The present invention has been made in consideration of the problems of the 
example proposed in the past, and its object is to provide a solid-state camera which 
alleviates the operation burdens imposed on the user and which also enables 
communication with the memory cartridge of a memory detachable type camera. 
[Means for Solving Problem] 

Thus, the present invention intends to achieve the above object by a solid-state 
camera device that is constituted by a camera having a solid-state memory and a 
plurality of electric contacts and by a reproducing device of said camera having a slot 
connectable to said plurality of electric contacts, configured such that an adapter 
having a first plurality of electric contacts that make a solid-state memory cartridge 
insertable and make said memory information readable and having a second plurality 
of electric contacts that are connectable to the slot portion of said reproducing device is 
disposed. 
[Operation] 

Because of the above-described configuration, the solid-state camera in accordance 
with the present invention can realize a more convenient device that can alleviate the 
burdens imposed on the user, for example, attaching and detaching of the memory, and 
taking care of the battery and, at the same time, makes the image input from the 
memory cartridge of a memory detachable type camera possible, which improve the 
system extensibility. 
[Embodiment] 

Description based on the present invention will follow. 
(Configuration) 

FIG 1 is a configuration perspective of an embodiment of a solid-state camera and 
reproducing machine in accordance with the present invention, in which the same 
(corresponding) constituent elements as those of the prior art example of FIG 5 are 
denoted by the same reference signs as those of the prior art example. 

C denotes a solid-state camera having a solid-state memory; 22 denotes a plurality 
of contact pins for transmitting information in the solid-state memory to reproducing 
machine R side and contact pins for supplying electric power supplied from 
reproducing machine R; 23 denotes a display means, for example, an LED; 24 denotes 
a regulating member for regulating orientation when loading camera C on reproducing 
machine R; 25 denotes a plurality of electric contacts in the slot outlet portion that are 
connected to the contact pins 22 of camera C to convey information and supply electric 
power; 26 denotes a display means, for example, an LCD; 27 denotes a transmission 
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switch for transmitting memory information in camera C to reproducing machine R side; 
50 denotes a solid-state memory cartridge; 51 denotes a plurality of electric contacts 
for information conveyance; 52 denotes an adapter for transmitting information of 
memory cartridge 50 into reproducing machine R; 53 denotes a plurality of contacts in 
the slot corresponding to memory cartridge contacts 51; 54 denotes a plurality of 
contacts (pins) corresponding to reproducing machine contacts 25. 

FIG. 2 is an enlarged cross sectional view showing the configuration of each contact 
portions of adapter 52; contact pins 54 that connect with reproducing machine R and 
contacts 53 that connect with each of the contacts 51 of memory cartridge 50 are 
electrically connected with each other by means of solder or lead wire. 
(Working) 

Next, the working associated with the above-described configuration will be 
sequentially described. 

First, when shooting, after, through display member 23, confirming that there is a 
battery capacity sufficient to enable shooting, shooting is performed. It is further 
configured such that when the battery capacity is not enough, display to the effect that 
charging is required is displayed on display member 23, and even if, in the condition, 
the release button is pressed, shooting cannot be performed. 

When reproducing, camera C is loaded on reproducing machine R so that contact 
pins 22 of camera C are inserted into the slot outlet of the plurality of contacts 25; after 
confirming the load complete display on display member 26, transmission switch is 
made ON to convey image information in camera C to reproducing machine R side. 

When loading camera C on reproducing machine R, the device position of camera C 
is determined by regulating member 24 intended to make the loading portion shape of 
camera C asymmetric; after the loading, the rechargeable battery in camera C is 
charged through contacts 25 for power supply on reproducing machine R side via 
contact pins 25 for power supply of camera C. At that time, the charge start is detected 
by reproducing machine R side; the display indicating that the loading is completed and 
the charging is in operation is performed by display means 26; after completion of the 
charging, charge complete display is displayed on display means 26. At this time, 
shoot-readiness display is displayed on display means 23 of camera C to make camera 
shooting possible. 

On the other hand, when inputting from solid-state memory cartridge 50 to 
reproducing machine R is desired, adapter 52 is inserted into reproducing machine slot 
portion 25, memory cartridge 50 is thereafter loaded in adapter 52, and then, in the 
same manner as described above, the memory information is transmitted to 
reproducing machine R. 
(Camera Configuration) 

Next, the configuration of camera C will be described redundantly. In FIG. 6, earlier 
referenced, is shown a configuration block diagram showing the processing flow of 
camera C; In FIG 7 is shown a configuration block diagram showing the flow of the 
power supply system. In FIG 6, 31 denotes a shooting lens; 32 denotes an exposure 
control means, for example, an aperture; 33 denotes an image pickup device, for 
example, a CCD; 34 denotes a signal processing circuit; 25 denotes an A/D converter; 
36 denotes a buffer memory; 37 denotes a solid-state memory; 38 denotes contacts. 
The light beam that has passed through shooting lens 31 and has been narrowed by 
exposure control means 32 is imaged onto image pickup device 33 and then converted 
into electrical signals. Next, after passing through signal processing circuit 34, the 
electrical signals are converted into digital signals by A/D converter 35; thereafter, the 
digital signals are, after being temporarily stored in buffer memory 36, read out at a 
data transfer rate suitable for being recorded on solid-state memory 37, are recorded in 
memory 37, and are sent to reproducing machine R via contacts 38 for information 
transmission. 

With respect to the flow of the power supply system, referring to the FIG 7 earlier 
referenced, electric power supplied from reproducing machine R side is charged, via 
contacts 22 on camera C side, into rechargeable battery 40 in camera C, is, after being 
boosted by DC-DC converter 41, supplied to camera processing portion 42, and is 
made to perform the camera drive. 
(Reproducing Machine Configuration) 
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FIG 3 is a configuration block diagram showing the signal flow of reproducing 
machine R used when reproducing image information shot and recorded by solid-state 
camera C of the embodiment described above. In the diagram, 25 denotes a plurality of 
contacts in the slot for receiving information from camera C; 44 denotes a memory 
interface; 45 denotes an image processing circuit; 46 denotes a D/A converter; 47 
denotes a signal processing circuit; 29 denotes a memory cartridge; 31 denotes a 
memory adapter. Image information supplied, from camera C side, by contacts 43 for 
receiving information are read out via memory interface 44. 

Next, the read out image information signals are subjected, by image processing 
circuit 45, to an image processing, for example, binarization processing or edge 
enhancement processing, are converted into analog signals through D/A converter 46, 
and are then outputted, by the required signal processing circuit 47, as, for example, 
electronic camera video signal format signals. 

Further, when it is desired that the outputted signals are outputted as digital signals, 
the signals having been processed by image processing circuit 45 are, without being 
made to enter D/A converter 46, directly outputted as digital signals. 

Additionally, in the case of inputting the information from memory cartridge 50, 
memory cartridge 50 is inserted into adapter 52, adapter contacts 54 are connected to 
reproducing machine contacts 25, and then, in the same manner as described above, 
the processings are performed. 
[Effect of the Invention] 

As described above, since, in accordance with the present invention, there is 
provided a solid-state camera device that is constituted by a camera having a 
solid-state memory and a plurality of electric contacts and by a reproducing device of 
said camera having a slot connectable to said plurality of electric contacts, configured 
such that an adapter having a first plurality of electric contacts that make a solid-state 
memory cartridge insertable and make said memory information readable and having a 
second plurality of electric contacts that are connectable to the slot portion of said 
reproducing device is disposed, burdens imposed on the user, for example, attaching 
and detaching of the memory and taking care of battery are alleviated to realize a more 
convenient device, and, at the same time, image inputting from a memory cartridge of a 
memory detachable type camera is also made possible, which has improved the 
system extensibility. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a configuration perspective of an embodiment of a solid-state camera and 
reproducing machine in accordance with the present invention; FIG 2 is an enlarged 
cross sectional view of the adapter contact portion of FIG 1; FIG. 3 is a configuration 
block diagram of the reproducing machine of the embodiment; FIG 4(a) and 4(b) are 
respectively a configuration example of a conventional solid-state camera and a 
configuration example of a conventional reproducing machine; FIG 5 is a configuration 
plan of a conventional solid-state camera and reproducing machine; FIG 6 and FIG 7 
are respectively a configuration block diagram showing the processing flow of FIG 5 
camera and a configuration block diagram showing the flow of the power supply 
system of FIG 5 camera. 

C solid-state camera 

R reproducing machine 

22, 54 each electric contacts (pins) 

25,51,53 each electric contacts 

50 solid-state memory cartridge 

52 adapter 
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Figure 1: 

Configuration perspective view of solid-state camera/reproducing machine of the 

embodiment of the present invention 

C Solid-state camera 

R Reproducing machine 

22 Electric contact (pin) 

25 Electric contact 

50 Solid-state memory cartridge 

51 Electric contact 

52 Adapter 

54 Electric contact (pin) 

Figure 2: 

Enlarged sectional view of adapter contact portion 
Figure 3: 

Configuration block diagram of the reproducing machine of the embodiment 
50 Memory cartridge 
52 Adapter 
25 Contact 

44 Memory l/F 

45 Image processing circuit 
47 Signal processing circuit 
Video output (analog) 

Video output (digital) 

Figure 4: 

Configuration view of a conventional solid-state camera/reproducing machine 
M Memory pack 

TV monitor 
Printer 
Transmitter 
Filing device 

Figure 5 

A Configuration example of a conventional solid-state camera/reproducing machine 
Figure 6: 

Processing system configuration block diagram of FIG 5 camera 
34 Signal processing circuit 

36 Buffer memory 

37 Memory 
22 Contact 
Reproducing machine R 

Figure 7: 

Configuration block diagram of the flow of the power system of FIG. 5 camera 
42 Camera processing portion 
40 Rechargeable battery 
22 Contact 
Reproducing machine R 
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